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(54) SEMICONDUCTOR DEVICE 
(57)Abstract: 

PURPOSE: To enable a semiconductor element to 
dissipate heat from both its upside and underside by a 
method wherein an electrode body is jointed to primary 
electrodes located on both the primary surfaces of the 
semiconductor element respectively, a control terminal is 
led out to the side of a case from a control electrode 
located on the one primary surface, and a case terminal 
board is brought into contact with the electrode body to 
serve as a thermal and electrical path. 
CONSTITUTION: A collector electrode body 2 of 
molybdenum or the like is brazed throughout a collector 
electrode 21 provided to the underside of an IGBT chip 
1 . An emitter electrode body 3 is jointed to an emitter 
electrode 17, the chip 1 is put in a case composed of a 

base plate 4 and a outer frame 5, and the underside of the chip 1 is soldered to the base plate 
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4 of Cu or the like. An inner gate lead 6 is fixed onto the step of the outer frame 5 and led out 
through a gate terminal 7 which penetrates the outer frame 5. A gate pad 22 connected to a 
gate electrode on the chip 1 is connected to an Al wire 8 by bonding. Thereafter, a lid 9 is 
brazed to the upside of the outer frame 5 to hermetically seal up the IGBT chip 1. Therefore, 
heat released from a semiconductor element is conducted to a contact body from electrode 
bodies and dissipated from both the upside and underside of the element. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
dam ages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In that by which one piece or plurality of a semiconductor element assembly which has a main 
electrode and a control electrode is held by one container on 1 principal plane, and two or more control 
electrodes are connected to a common control terminal The electrode object which consists of a metallic 
material which the coefficient of thermal expansion approximated at the semiconductor material is 
joined to the main electrode which exists in both the principal planes of a semiconductor element 
assembly, respectively. The semiconductor device characterized by connecting with the common wiring 
connected to the control terminal with which the field by the side of the anti-semiconductor element 
assembly of a two-electrodes object counters the terminal assembly of a container, respectively, and 
each control electrode is pulled out by penetrating the insulating side attachment wall of a container. 
[Claim 2] The semiconductor device according to claim 1 used for the contact object equipped with the 
cooling means, respectively, pressurizing at the terminal assembly of container both sides. 
[Claim 3] In that by which one piece or plurality of a semiconductor element assembly which has a main 
electrode and a control electrode is held by one container on 1 principal plane, and two or more control 
electrodes are connected to a common control terminal The electrode object which consists of a metallic 
material which the coefficient of thermal expansion approximated at the semiconductor material is 
joined to the main electrode which exists in both the principal planes of a semiconductor element 
assembly, respectively. The semiconductor device characterized by connecting with the common wiring 
connected to the control terminal with which one side of a two-electrodes object is exposed to container 
superficies by the anti-semiconductor element assembly side with a terminal, the field by the side of the 
anti-semiconductor element assembly of another side counters the terminal assembly of a container, and 
each control electrode is pulled out by penetrating the insulating side attachment wall of a container. 
[Claim 4] The semiconductor device according to claim 3 with which it is used for them for the 
electrode object and terminal assembly which are exposed to container both superficies by the contact 
object equipped with the cooling means, respectively, pressurizing. 

[Claim 5] In that by which one piece or plurality of a semiconductor element assembly which has a main 
electrode and a control electrode is held by one container on 1 principal plane, and two or more control 
electrodes are connected to a common control terminal The electrode object which consists of a metallic 
material which the coefficient of thermal expansion approximated at the semiconductor material is 
joined to the main electrode which exists in both the principal planes of a semiconductor element 
assembly, respectively. The semiconductor device characterized by connecting with the common wiring 
to which a two-electrodes object is connected to the control terminal with which it exposes to container 
superficies by the anti -semiconductor element assembly side, and each control electrode is pulled out by 
penetrating the insulating side attachment wall of a container. 

[Claim 6] The semiconductor device according to claim 5 with which it is used for it for the electrode 
object exposed to container both sides by the contact object equipped with the cooling means, 
respectively, pressurizing. 

[Claim 7] The semiconductor device according to claim 1 to 6 from which connection wiring with the 
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part of the control electrodes and common wiring was removed in middle. 

[Claim 8] The semiconductor device according to claim 1 to 7 with which the control electrode was 
connected with common wiring by lead wire, respectively. 

[Claim 9] The semiconductor device according to claim 1 to 7 with which common wiring was inserted 

between the electric insulating plates of two sheets, two or more protrusion electrodes connected with 

common wiring at one electric insulating plate whole surface were exposed with semiconductor device, 

and the protrusion electrode was joined to a part of each control electrode, respectively. 

[Claim 10] the cross section of the electrode object joined to the control electrode and the main electrode 

which exists on the same principal plane of a semiconductor element assembly — the connection 

between a control electrode and a control terminal the semiconductor device according to claim 1 to 9 

enlarged from the conductor at the side far from a semiconductor element assembly 

[Claim 11] the cross section of an electrode object — the connection between the control electrode on a 

semiconductor element assembly principal plane, and a control terminal — the semiconductor device 

according to claim 1 0 which avoided the upper part of a conductor and was enlarged 

[Claim 12] The semiconductor device according to claim 1 to 1 1 whose portion near at a nose of cam it 

is out of the container of a control terminal, and is flexibility. 

[Claim 13] The semiconductor device according to claim 12 with which the portion close to the 
container of a control terminal was formed wavelike. 

[Claim 14] The semiconductor device according to claim 12 with which the nose of cam of a control 
terminal branched in the shape of U character. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
dam ages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention is an insulated-gate type bipolar transistor (it is described as 
Following IGBT) which has an MOS structure in the surface section of a bipolar transistor, and is used 
as a switching element of a voltage drive. It is related with the semiconductor device which held like an 
element one piece or plurality of a semiconductor element assembly which has a main electrode and a 
control electrode on 1 principal plane into the container. 
[0002] 

[Description of the Prior Art] MOSFET which used conductivity modulation as a switching element, 
and the so-called IGBT attract attention in recent years. As for IGBT, an on resistance can make [ an 
input impedance ] it high low like a bipolar transistor like MOSFET. Drawing 2 shows the basic 
structure of IGBT. It sets in this structure and is n. - It is n+ in the surface layer to the p base region 12 
and a pan in the surface layer of a layer 11. The emitter region 13 is formed alternatively, respectively, n 
of the p base region 12 - A layer 1 1 and n+ The surface portion pinched by the emitter region 13 is a 
portion used as the channel field 14, and the gate electrode 16 is formed through the gate insulator layer 
15 on it. n+ The emitter electrode 17 touches the p base region 12 in common at a part of emitter region 
13. The emitter electrode 17 is insulated by the gate electrode 16 and the insulator layer 18. n- The n 
buffer layer 19 of high high impurity concentration is formed in a side besides a layer 11, and it is n+ 
further. Lower layer p+ of a buffer layer 19 The collector layer 20 is formed. And p+ The collector 
electrode 21 touches the collector layer 20. 

[0003] It is n+ by grounding the emitter electrode 17 and impressing voltage to the gate electrode 16 in 
such IGBT. It passes along the channel field 14 from an emitter region 13, and is n. - The electron 
current is injected into a layer 1 1 . n- The electron current injected into the layer 1 1 is n+. It is n+ when a 
buffer layer 19 is reached. A buffer layer 19 and p+ n+/p+ by the collector layer 20 Since built-in 
voltage is recovered by storing up an electron p+ Pouring of the electron to a collector layer 20 takes 
place, and it is p+ by it. A collector layer 20 to n+ A buffer layer 19 and n - Pouring of the electron hole 
to a layer 1 1 starts, and it is result n+. A buffer layer 19 and n - Conductivity modulation starts in a layer 
1 1 . n- The hole current injected into the layer 1 1 is n+ of the p base region 12. It escapes to the emitter 
electrode 17 through directly under [ emitter-region 13 ]. The emitter electrode 17 is the p base region 
12 and n+. Since the emitter region 13 is short-circuited, it is p+. A collector layer 20 and n+ A buffer 
layer 19 and n - A layer 1 1 , the p base region 12, and n+ Thyristor operation of the pnpn structure which 
consists of an emitter region 13 can be prevented, and the turn-off of the element can be carried out by 
making potential between gate emitters into zero. 

[0004] In order to increase the current capacity of such IGBT, two or more basic structures as shown in 
drawing 3 are formed in one silicon element assembly. In this case, two or more emitter electrodes 17 
and collector electrodes 20 are connected, respectively, and are made into one, and the gate electrode 16 
is mutually connected through a gate lead. Or parallel connection of two or more IGBT silicon element 
assemblies is held and carried out to one container. 
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[0005] 

[Problem(s) to be Solved by the Invention] It is important to come out so with the general element for 
power, to radiate a certain heat generated within a silicon element assembly also in IGBT at the time of a 
flow like, and to hold down element assembly temperature to below constant temperature. When 
carrying out bonding of the energization to the emitter electrode 17 although heat can be easily radiated 
through the support plate, if a collector electrode 21 is soldered to a support plate, and performing an 
aluminum conductor, the thermolysis from the element assembly upper surface cannot be expected. 
Moreover, application in a field with high frequency becomes difficult with the inductance which an 
aluminum conductor has. 

[0006] By radiating heat from vertical both sides of the semiconductor element assembly which has a 
main electrode and a control electrode on 1 principal plane, the purpose of this invention can increase 
current capacity and is to offer a semiconductor device with a still smaller internal inductance. 
[0007] 

[Means for Solving the Problem] In the semiconductor device by which one piece or plurality of a 
semiconductor element assembly to which this invention has a main electrode and a control electrode on 
1 principal plane is held by one container, and two or more control electrodes are connected to a 
common control terminal in order to attain the above-mentioned purpose The electrode object which 
consists of a metallic material which the coefficient of thermal expansion approximated at the 
semiconductor material is joined to the main electrode which exists in both the principal planes of a 
semiconductor element assembly, respectively. The field by the side of the anti-semiconductor element 
assembly of an electrode object should counter the terminal assembly of a container, or it should expose 
to container superficies by the anti-semiconductor element assembly side, and should connect with the 
common wiring connected to the control terminal with which each control electrode penetrates the 
insulating side attachment wall of a container. And it is effective that it is used for it for the terminal 
assembly or the electrode object to expose of container both sides by the contact object equipped with 
the cooling means, respectively, pressurizing. Moreover, connection wiring with the part's of the control 
electrodes and common wiring having been removed in middle and a control electrode are connected 
with common wiring by lead wire, or common wiring is inserted between the electric insulating plates of 
two sheets, two or more protrusion electrodes connected with common wiring at the whole surface of 
one electric insulating plate are exposed, the protrusion electrode is joined to a part of each control 
electrode, respectively, and things are effective, furthermore, the cross section of the electrode object 
joined to the control electrode and the main electrode which exists on the same principal plane of a 
semiconductor element assembly — the connection between a control electrode and a control terminal — 
having been enlarged from the conductor at the side far from a semiconductor element assembly — in 
this case, the cross section of an electrode object — the connection between the control electrode on a 
semiconductor element assembly principal plane, and a control terminal ~ having avoided the upper part 
of a conductor and having been enlarged — It is out of the container of a control terminal, and it is 
effective that a portion near at a nose of cam is flexibility, that the portion which approached the 
container of a control terminal for the reason was formed wavelike, or that the nose of cam of a control 
terminal branched in the shape of U character. 
[0008] 

[Function] If a contact object is pressurized to the electrode object or terminal assembly exposed to 
container superficies by exposing the electrode object joined to both sides of a semiconductor element 
assembly on immediate-container superficies, or making the terminal assembly inside of a container 
counter, the heat generated in a semiconductor element assembly is spread on a contact object through 
direct or a terminal assembly from an electrode object, and can increase the current capacity of a 
semiconductor device. And since connection by the bonding of lead wire is not used for connection of a 
main electrode, an internal inductance becomes small. Furthermore, thermolysis can be raised by 
enlarging the cross section of an electrode object by the side far from a semiconductor element 
assembly. Moreover, although connection through the common wiring linked to the control terminal of a 
control electrode can also be made with the bonding of lead wire, by using the contact substrate of the 
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double-sided electric insulating plate which only the protrusion electrode which has common wiring 
inside and is joined to a part of each control electrode exposes, the space for bonding lead wire is 
reduced and the height of a container can be made low. Furthermore, it is also easy to break and carry 
out repair of the gate wiring of a poor unit or an element, and the trouble by the stress in the portion 
which approached the container on the occasion of external connection of a control terminal does not 
arise by making into flexibility a part for the point of the control terminal pulled out out of a container. 
[0009] 

[Example] Drawing 1 (a) The IGBT element of one example of this invention is shown, and it is 
drawing 1 (b). The IGBT chip is shown and the same sign is given to drawing 3 and the common 
portion. The collector-electrode object 2 which consists of Si, molybdenum with an almost equal 
coefficient of thermal expansion, or a tungsten is soldered with elevated-temperature solder etc. on the 
whole surface, or it is welded to the collector electrode 21 of the inferior surface of tongue of the IGBT 
chip 1 which consists of Si. Moreover, the emitter electrode object 3 is similarly joined to the emitter 
electrode 17 in the chip core. This chip 1 is put into the container which consists of an outer frame 5 of a 
bottom plate 4 and alumina ceramics. You may solder the inferior surface of tongue of a chip 1 with 
solder to the bottom plate 4 which consists of Cu with high thermal conductivity etc. It has L typeface 
cross section, the internal gate lead 6 is fixed on the step, and the outer frame 5 is pulled out from the 
gate terminal 7 which penetrates an outer frame 5 from this lead. And the gate lead 6 is connected with 
the gate pad 22 connected to the gate electrode on a chip 1 with the bonding of the aluminum line 8. 
Then, a cover plate 9 is joined and sealed in inert gas by the upper-limit side, soldering, weld, or 
adhesion of an outer frame 5. In addition, a mullite, a steatite, or alumimium nitride can be used for an 
outer frame instead of an alumina. Moreover, a resin can also be used when junction to a bottom plate 4 
and a cover plate 6 is performed at low temperature. In addition, it may be filled up with silicone resin in 
the container of the circumference of an element assembly 1 for proof-pressure maintenance of the 
IGBT chip 1, and the purpose of protection. Thus, the IGBT element of a 34mmx34mmx8mm compact 
size is obtained. 

[0010] drawing 3 (a) (b) (c) and - the IGBT element of another example of this invention shown in 
drawing 4 — a chip 1 — drawing 3 (b) As shown in drawing 4 which is a B-B line cross section, it is 
divided into eight unit patterns, and a bonding pad 22 exists in the gate electrode 16 which exists in each 
unit pattern, respectively. And it connects with the gate lead 6 on the step of the surrounding outer frame 
5 with the bonding of the aluminum line 8. Bulking agents, such as gel 23 and a resin 24, were enclosed 
with the container which consists of a bottom plate 4 and an outer frame 5 after connection of the gate, 
and the emitter electrode object 3 has projected from the field of a resin 24. In addition, when a poor unit 
is in the inside of two or more IGBT units as shown in drawing 4 , repair can be carried out by not 
carrying out bonding of the aluminum line 8 to the unit, or cutting. 

[001 1] Drawing 5 shows the semiconductor device which used the plurality of the IGBT element of 
drawing 1 , i.e., an IGBT module. In drawing, two or more IGBT elements 31 are pinched between two 
contact objects 32 and 33, the cover plate [ in / drawing 1 of an element 3 1 / in the up contact object 32 ] 
9 and the lower contact object 33 carry out pressurization contact with an insulating bolt 34 and a nut 35 
at a bottom plate 4, and an element 31 is fixed among the contact objects 32 and 33. And when [ at 
which the collector-electrode object 2 will take bottom plate 4 between the emitter electrode object 4 in 
a container, and a cover plate 9 ] not attached and carried out, the contact of low resistance between 
them is secured. Thereby, the heat generated for the IGBT chip 1 is transmitted through the trajectory of 
the emitter electrode object 3, a cover plate 9, the up contact object 32 and the collector-electrode object 
2, a bottom plate 4, and the lower contact object 33. Although it serves as the cooling object since the 
contact objects 32 and 33 radiate heat from a front face by air blast quenching It is also effective to raise 
the cooling effect by having a fin for thermolysis furthermore or having water cooling or a heat pump 
jacket. Two or more IGBT chips can be held for the IGBT module of the same current capacity in one 
container by these policies, and it can be made the size of abbreviation 1/2 as compared with the case 
where the lead wire which carried out bonding of the connection with the emitter electrode of each chip 
performs, and becomes a low inductance. 
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[0012] Moreover, stop soldering, sticking by pressure or ****ing, the gate terminal 7 of the IGBT 
element 31 which adjoins like illustration can be boiled, and it can connect more, and by using the gate 
wiring in an element, in the interior of a module, it becomes unnecessary to pull wiring about and size 
reduction of much more module is made. Drawing 6 (a) (b) (c) The IGBT element of the example of the 
shown this invention is a resin module type, and the insulating outer frame 6 does not use. That is, the 
collector-electrode object 2 is exposed to an inferior surface of tongue, the emitter electrode object 3 is 
exposed on the upper surface, and it is closed with the resin 24. And the gate contact substrate 25 is used 
for connection with the gate pad 22 on the IGBT chip 1 . The gate contact air mass 25 is drawing 7 (a), 
(b) The gate lead 6 is inserted between the up electric insulating plate 26 which has the breakthrough 30 
for the emitter electrode 3 in the center, respectively, and the lower electric insulating plate 27, and is 
not in sight from the outside so that it may be shown. The board of a ceramic or polymeric materials is 
used for both the electric insulating plates 26 and 27. And the solder bump 28 has projected from the 
inferior-surface-of-tongue electric insulating plate 27. This solder bump 28 is joined to the bonding pad 
22 which exists in each unit pattern of the IGBT chip 1. By using such a gate contact substrate 25, the 
height of an element was able to be made thin 1mm or more as compared with the case where it 
connects by the aluminum line 8. In addition, although a gate terminal 7 is pulled out out of the gate 
contact substrate 25 in the position which counters from the gate lead 6, the configuration of the 
wavelike portion 71 is carried out, and deformation of a point has become free at the fundamental 
portion. 

[0013] With the IGBT element shown in drawing 3 , in order that the emitter electrode object 3 may 
avoid contact to the lead wire 8 by which bonding is carried out to the gate electrode on a chip 1, it must 
be made a rectangle and area becomes small as compared with the collector-electrode object 3. 
Therefore, the heat release from an emitter electrode side was compared from the collector-electrode 
side, and there were. [ quite few ] Drawing 8 (a) (b) In the example shown in (c), the cross sectional area 
of the emitter electrode object 3 enlarges with the structure of using the gate contact substrate 25 in the 
gate, contact substrate 25 upper part. In this case, while the alignment to processing and the chip 1 of the 
emitter electrode object 3 becomes difficult, the heat release by the side of an emitter electrode object 
can be increased. In this case, since the gate contact substrate 25 is used, although there is no problem of 
contact to the emitter electrode object 3 and bonding lead wire, a cross sectional area is restricted to the 
upper part of a gate contact substrate. Drawing 9 (a) (b) (c) The example in the case of using the gate 
bonding lead wire 8 like the element of drawing 3 was shown, and the upper part which enlarged the 
cross sectional area of the emitter electrode object 5 formed the slit 81 which avoids the upper part of 
the gate bonding lead wire 8. It is drawing 9 (c) by this. A possibility that the upper part which expanded 
the area of the emitter electrode object 3 might contact lead wire 8 was able to disappear so that it might 
be shown, thickness could be thickened, and reduction of thermal resistance was able to be enlarged. In 
the example shown in drawing 10, the slit 81 of drawing 9 was connected and the flat- surface" 
configuration of the emitter electrode object 3 was made into the shape of I character. Although thermal 
resistance increases compared with the example of drawing 9 , processing of an electrode object 
becomes easy. 

[0014] Drawing 1 1 and drawing 12 are two examples of the pattern of the gate lead 6 shown except for 
the lower electric insulating plate 27 of the gate contact substrate 25, and the gate lead 6 is annularly 
formed in the outside or inside in the position distant from each solder bump 28. Drawing 13 (a) (b) (c) 
The repair method in case a poor unit exists in a chip with the IGBT element using such a gate contact 
substrate is shown. Drawing 13 (a) When the poor unit 10 exists with the shown IGBT chip 1, it is 
drawing 13 (b). (c) The breakthrough 29 which reaches the lower electric insulating plate 27 from the up 
electric insulating plate 26 is broken so that it may be shown, the solder bump 28 of the portion is 
removed, and the gate electrode of the poor unit 10 is made not to be connected to the gate lead 6. 
Thereby, repair was able to be performed like [ in the case of drawing 1 which connects the gate using 
the aluminum line 8 or drawing 3 , and drawing 4 ]. 

[0015] In the above example, although it is the case where the IGBT chip of one IGBT element is one 
piece, the IGBT chip which has one piece or two or more gates can be made into the same double-side- 
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cooling structure also in the enclosed micro stack, and separation of a poor chip can also be made the 
same. Drawing 14 shows the assembly of the module which consists of plurality of the IGBT element 31 
by this invention, and the same sign is given to drawing 5 and the common portion, although it will be 
satisfactory if the height of the terminal block 37 to which a gate terminal 7 is fixed with solder 39 is the 
same at this time — the processing error of a terminal block 37 — or an element 31 may incline, or when 
the height of the gate-terminal clamp face is different from the reasons of the inclination of the gate 
contact substrate in the case of the element using the gate contact substrate 25 etc., as shown in drawing, 
it may come floating However, if there is a wavelike portion 71 as shown in the origin of a gate terminal 
7 at drawing 6 and drawing 8 as shown in drawing 15, in order to absorb the difference of such clamp 
face height, it is drawing 15 (a). Even if the element 31 leans at first like, the contact objects 32 and 33 
can be made to carry out pressurization contact of both sides of each element by indirectly sufficient 
force through direct or a spacer 36. When this wavelike portion 71 does not exist, since it not only 
becomes the cause of breakage, but big stress is applied to the fundamental portion of a gate terminal 7 
and big welding pressure is not applied, a contact thermal resistance may increase. Such breakage or 
increase of a contact thermal resistance is avoided according to the above-mentioned gate-terminal 
structure. Drawing 16 (a) (b) By showing the case where the direct file of the gate terminal 7 of the 
modular contiguity element 31 is carried out, as shown in drawing 5 , the gate terminal 7 of rigidity is 
high, and if it is in the same height, such fault will not produce one element 31 by coming floating, and 
the same fault as the above arising, or making a point into flexibility. 

[0016] With the element of the example of this invention shown in drawing 17, the point 72 of a gate 
terminal 7 was branched in the shape of U character. This point 72 is drawing 18 (a), even if a gap is in 
the position and height of the gate terminal 7 and the gate-terminal base 33 by the processing error etc., 
since it is easy to deform, (b) It can ****, and can be made to be able to stick with the gate terminal 7 of 
a terminal block 37 or a contiguity element using 38 so that it may be shown, and the gate-terminal 
breakage under assembly, a poor contact, etc. can be lost. Moreover, an element 31 and the contact 
objects 32 and 33 are stuck, and thermal resistance can also be mitigated. 

[0017] As mentioned above, although the example about an IGBT element was described, in the 
semiconductor device using the semiconductor substrate which has a main electrode and a control 
electrode on 1 principal plane, it can carry out similarly like other semiconductor devices, for example, 
vertical form MOSFET, or a thyristor. 
[0018] 

[Effect of the Invention] A control terminal is pulled out to the side, according to this invention — the 
main electrode of both the principal planes of a semiconductor element assembly — an electrode object - 

- joining — the common wiring from the control electrode on 1 principal plane — minding — a container - 

- By contacting a container terminal assembly on an electrode object with an external pressure, and 
carrying out to a part of path of heat and the electrical and electric equipment, or exposing the other 
sides of an electrode object on container superficies, the thermolysis from semiconductor device both 
sides was attained, and it became possible to give big current capacity by small volume. Furthermore, by 
inserting common control wiring into connection with two or more control electrodes, and using the 
contact substrate which only the protrusion electrode joined to a part of each control electrode exposes, 
the space for the bonding of lead wire was reduced and much more miniaturization was attained. 



[Translation done.] 
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Abstract of JP6291223 

PURPOSE:To enable a semiconductor element to dissipate h 
eat from both its upside and underside by a method wherein 
an electrode body is jointed to primary electrodes located on 
both the primary surfaces of the semiconductor element res 
pectively, a control terminal is led out to the side of a case f 
rom a control electrode located on the one primary surface, 
and a case terminal board is brought into contact with the el 
ectrode body to serve as a thermal and electrical path. 
CONSTITUTIONS collector electrode body 2 of molybdenum 
or the like is brazed throughout a collector electrode 21 prov 
ided to the underside of an IGBT chip 1. An emitter electrode 
body 3 is jointed to an emitter electrode 17, the chip 1 is put 
in a case composed of a base plate 4 and a outer frame 5, a 
nd the underside of the chip 1 is soldered to the base plate 4 
of Cu or the like. An inner gate lead 6 is fixed onto the step 
of the outer frame 5 and led out through a gate terminal 7 wh 
ich penetrates the outer frame 5. A gate pad 22 connected to 
a gate electrode on the chip 1 is connected to an Al wire 8 by 
bonding. Thereafter, a lid 9 is brazed to the upside of the out 
er frame 5 to hermetically seal up the IGBT chip 1. Therefore, 
heat released from a semiconductor element is conducted to 
a contact body from electrode bodies and dissipated from bo 
th the upside and underside of the element. 



